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a mgg °«§SA|§x| . §0il 0|g£lb OHM^ OiaiOUIB ^ Zl HI £ ^ g Oil 2^ 20| 

D. 

^5. CRKCathode Ray Tube) CI^MaiOlOll CH^Wfe 838 «»8^l 2iH. Zl S 

0UAH£ SUSSAISXIfe 3iL s|§ SI Xl£d!2^ m°\ S Oil AH ^^SPI OH § Oil ^61 ^= 2>H 2iCf . 

Oil M ^CH 2J SAIsl^D^D ^Xl^XFDr UHXI9 5!j El « OH M a. ^ g ™§EAI§xlB 0ll£ ^CH ^g5f 

2. oiaiopieaf ciitf^i&^si moioii hhs^s sshah ^s^m ^xi«i a ch aa. oiaiopi 

£8 8£IU §01 JIB^OII 3*»g£fO£ bf| xl a Ai^Aj ^ ^A^Hf 01 & S! 

^Af-Moj « a0j | UHX | g ^ xl ^ AH 0||B MS. TFKThin F i Im Transistor )8 £2. TFT2I ft 

^§8 Or8ffl^£IS(a-Si:H) §21 &£x|| sjsjo £ ISSD. 

TFT2I >ilOIM2^8 ^ Aid Oil. £ai°J*!^8 Oil ^ S^SH. 4:^2^8 ^g£2XH£. 0111 

IS ITOSft Indium Tin Oxide)^^ Ol^OiXlb ^^2^011 S^£jCH 2iL[. 

□ t>01£8 JI&^OII g^S IT0^£S OI^CHXIb CH^2^M ^ v bQ. ^EJSAI B 

d\\ 6\i\ ?i6HAHb «im ss uff^ieei cn^s^ii} is^ Pisfasi moioii VBtiiEisoi aaaa. 
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E 13£ #£H2J ™§SA|gxl0il 0l§£lfe OH^^i^ OiaiOPiesi UEILH^ £00111, E 

14, e 15^ mws\ o\mo\D\m°\ xii^sse ^gs^ eboiq. e u. e is& waiooie^si tft 

g^3f HHEg^2| 92921 UEIUIH 2iCI. 0I». Oil £3011 3 1 £ of 01 gEH2| OiaiOPIS* 

2J £M0\\ CDBI «S»Ch 

^2. £ 142J (a)01l EAI^ bh2f »0|. ^£1 21 B( 1 )&Oil IHIOI §S^(2)I , Ol >{I0|M2^(2) B¥Oil ^ 
M2 OH£S^S S&6lb ;HI0IM2^<2)0(I S3I32S g^ai= ^Ah2<3)§ ggglCf. Qgoil £ 14 
Si (b)Ott EAIff bh» SOI }|£ Oil ^IO|egp4Q|( 4 )g gggt * , 3 ^Oii a-Si :H§2^ Oi^Oi 
life &ESI8(5)S SS^D. aeCHI «>Efll§(5)2| &B01I 0H»££JHS2S/H »g»^ a£QH6)8 

DgOii £ 142] (c)OII EA|» bF2* »0I . n*a-Si:H 59 XI H» »£XDe<7)8 Sg& *. ^£98(5)3 

»n» »£»is(7)» maaeo. aeoii £ 1421 (d)oii eai» iroi s*£2^(8)g ««»o. 

CIS OH £ 1521 (a)Oil EAIff Ht2t BOI. ^AKd(3)2| HH£S^^2] ai 01 §i 3 at(4)O0 S*S(9)§ g 
aeOil £ 152J (b)01l EAI& &TOI ££2^(10)3 EfflBIS^dDS ggSICf. CtgOD 

£ 152J (c)Oil EAIff bf2l ?0I I?ie ^£2j s}±&^ 9\ * HHES^S X1I218H] S£QM12)2S Sb 

E 14. £ 15011 EAIff B2H2I X{|£SS01I SJOIAjfe b>2f BOI 5SaiXI^M2| Eg- S# HHE{ 

yOl 301E 751 BflSUl . Xll£0|| §A|011 5^aiXI^MU ^?3XHS2J AJ8S0I &3I DBS 

Oil Xll^}^ blMHIfc SUP* 

□ ecu. Ss'£^ ^3HS 5-190571^ 5£0llte OllXl^SIUge ?tilB TFT( Ol oh XH^Smg TFT£f S»)fl 
OlgotOI, NEiysi S|4*g SB Hl^gSOl 5HA|£jCH ?JLQ. £, 61-161764S SSOIife 
Oilxl^Mfflgg 9b|6HI ffg TFT(0l8K ^ xH^ 32g TFTdf gg)g OlgStOt MB^9\ SB 
XII£gSO| ^HAISCH 2iCL 

□ HU. £M 2f gMOllfe £¥ TFT^^OI PHAief £101 an. 2x11 CHS^I MSfeXIOil CHoH>d 

g^oi ssaoi ail a h cf . 



Of^J2X/S!h JILXIf 

S Si ^9i6fOj 0|ipCH£! ^2S, 3 XDSAIOII ifi^ D^B^M #0*AH X1I3E 

o§l §A|01I JH2E. &tt&m X1^A|3IX| fee ^ 2H§fiA|§ 

». OH^^J^ OiaiOPie ^ 3 Xllg6f^ QIOII 91Q. 



aflIB SRSS^I ^5HAH 121 1^8 aB5l»6K)ll HHxl@ TflOl^ 2^»§ 5^6^ ^Ah 

^Ol ^AF£2J ^| 0 |e 2^¥^01l IPjeiM mmM UHxIS SIEfliai. &OI asxnajOII E2HPJ 

2^1 e6HA^ 20I^E^ S^£l^ ti^J, ^Pl ^£xj|°!01l S:i^21 S^S^ ^4:2^ ^^1 ^ 
^2^011 S^l^o^ Sf^S^S ^Ptiisj- 0H^^!4: WaiOPie. OHMaj^ OfSflOl^ieOB CH 

8f«H»afe ai»^ie. ^ oh^^'^ ofaiopiea- &d\ aspieasi Afoioit ^at bH^eig sshah 

^Xlfl^ °-^§§I ^Pbl^ ^SHAI^xlOll Si 01 AH , ^Ol DHM^^ CHaiOPI&2J ^CHE ^^1 Sf^2^ 

^ ^oi ^£#011^ ^ ^oi Ajs^oii x« s g6F01 hh^^oi hh xi ei ^ m% 

£^ SF^ ^gSAI&xlOID. 

E, S^P^ 7011 ^IXH^I ^SS ^2^l&^01l UHxIS MOie 2^¥S 5^6^ ^A^. ^ A f2 2J 

^9i >iioiM 2^¥^oii m&^m Bowm mx\B asaiot. a^i asaofoii Eaiej^^e sshah 2^1 

S^£J^ ^Ol e}£x1f°401l 2^l^£^ S^£Jb ^4i2^ §1 £J\ ±±&^0\\ 2^I^E 

^ s^at si^s^e ?tiie oH^^i^ oiaiopi&oii ^oixn, &;?i aji^o °^ais^ ^xiis §h m 

1 ^1^§B, ^^l 1 £i^2S#01l bHxiaCH £l&, ^ bm^OllAH ^CH^ 

a XH^^ ^^3^ XII 2 ^idil £^5^ 51 fS2? 5fb DH^^I^ OiaiOI^ISOIQ. 

E. 10011 ^le^Oll bHxiab ^Ahfl, ?Affl6fOII bHxia^ 1 

2^1^011 bHxia^ ^£xj|°^ 31 £J\ ^E^I^Oil 2^l^!£^ S^£lb * Eai2i2^M ^fe 

M^XI^EHSxl, ^^1 Eai 2.'2^0II 2^I^ H £^ 2s2 ^ ^,^1 ^^2^011 2^I^E^ 

s^ab if^:2^e ?uiff oh^^^ oiaiopi»a xii^^soii sicha-i. ^^i ^sqi^oii &£xii ni°4 
^' xH^sm ni°im xtai^ m^m^ m 1 g§, ^^i xh^ss nn&ys^ XHyss^g g^8F 

^ XII 2 g§, ^Pl ^Ahd^ 21¥ S^8PI HE CHI Q\W;o\0\ £D\ ^Exll Hl°4 3! ^>OI 1^^011 

^H^¥I §S8fb Xil 3 i§, ^SOll XII 1 ES§i £J^8f3 ^9 1 ^XI^B1§X|2J 

^ Oil CHiolOl ^^l Xil 1 ESi £ £OI «IE^I Ill^M Qf^BUH^e 0lg8hOl HHE^SfH 

^^2^, ^>^l Eai2i2^ 3! ^Ol 6iS22i £2§I ^^8h01 g^^H} §AI01I ^^1 ^£x1|Q|S 

g^8hb Xil 4 S§ ^ D\B CHI XII 2 £2§i g^*h ^011 EHEi y SHI, 8f* E2S^0ii bH Xl 

9c £2§I g^^m §A|01I sl^2^M g^8^ XII 5 5§I ^bl8fb 5§ ^S2g 8h 

^ oH^^i^ oiaiopi^a xiis^soii 

E. S^IJ 11011 PIXHEJ ^38 3I&&01I bHxia^ ^A^. ^^| ^At2^01l bHxta^ ^Ol g 

ojqi^oji bHxia^ y£^l°4 ^>0| ^Exil^Oll 2^|^o^ ^^2^ ^ Eai2i2^M 

M^XI^EHSxl, ^^1 Eai2i2^01l 2^I^E^ 2^2 ^ ^>^l £^2^011 S^l^o^ 

g^a^ SI ^ 2 ^ M ^bl^f OHMaj^ OiaiOPie21 XJI i ^ S Oil S^CHAH, £D\ ^2J°4^01I "lExll E|°4 

31 in^e§ ni^e xiai^ u^8^ xii 1 §s, ^^i xh^ss m^e hhe-i^oi ^^i m^&^^m 

%*go\^ Xil 2 g§. ^^1 HIE Xil nie| 3' aj:>| iHys^ovoj ^ojoji xi! 1 £2§i g^S^ XII 3 S 
S . ^>0| M2IXI^2x!2! ^H^Oil Dig 8} 01 &^l Xil 1 E2S i,' £ xil ll\Q>W 
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oi^aimss oigsioi miaymoi £3i ±±e^. £3i Eaisa^ ai £3i sf*. esss sj 

§8101 g^Sl SAIOfl £31 E2«ieie g£Slfe HI 4 §g, £31 ?A(4!i £)¥ §^8131 91 £ DHE 
Oil CHgoKX £31 §S9*0l| 3H^¥M g£8ffe HI 5 g§ S 31 B £2011 HI 2 £S§§ SS5f ?0|| JJH 
EiySH} £31 61* ES6&0II bHXISb £* ESii §J£&21 gAIOil £31 Si±&^m g£81£r HI 
6 §§§ ?dl8lfe 51 a§2S Sib OHM^ dai0|3|ff°l HiSgJgOII Sid..; ;'; 

a 14011 3|XH§ SSS 3IB£0II UHxISfe ^Ald21, £31 ^Aia£0|| dHXISfe §J3S,\ £31 § 

3Sf£0ll HHxiafe ysflisj £ £31 "}E HI at Oil S3|5J°S £^2=} * =aie!S=g 5>b 

af^ egjxi^Ejgtl. £31 EaiS2^0ll 23I32S S^Sfe * £3| '^^a = 0ll 23I32S 

s^afe si^a^s ?uith on=^± oiaioi3ie°i xnsseioii sioiai. £3i gset£oii eiEsi nms 

g£8lfe HI 1 g§. £3| SfEill Hl°42| £S0II HI 1 £9Si 8£6|fe HI 2 §g, £3| s|Bf EgH X | 
±E1Sx|2| g£ 3H±0II CD SSI 01 £31 «}EHI H|SJ * £31 HI 1 £SSf§ §g 0|^3nH@g 01 g SI 01 
AH Ely 61 2. £31 £31 £3132^ S £31 £J£tf2| SI* E2g§ S-'SSIOI g££21 gA| 

Oil £31 5!E»l°fg g£6lfe HI 3 Sg. £31 ^Al^g" 21 ¥ S^oPI 9|& AH E Oil □§ SI 01 £31 efE 

hi nisf ai £3i ie?sioii Da=?^m ggsife hi 4 g§. 3ie £soii hi 2 sags g£e ?oii ma 

y §112. £31 SI* E2*£0II bHxiafe £* E2*8 g£&21 SAIOD £3| £1±2^s g£S1fe HI 
5 S§§ ?dl81fe 51 61 fe OHM&!^ OidlO|3|ff2| HligJSOII SIP. 

oisk s as 21 & 4'Aioiiei ohm^± oiaioi3ie. 3 Hi2&gj a £3i ohm^ oiaioi3ieg oig& 

2«§SAI§X|0|| CH8HAH ESS S3E6I3AH ?«|5Jog ggehQ. SE§f 01 61 . OHM&!± OiaiO|3ieg E 

^ 9h§5ai§xioii oigaxis. 0121011 *£gxi§ m as seoiie ai§^ 4= sicife 5g ge 

E SJCI. 

(HI 1 gAISEH) 

E 1S OHMS*± OiaiO|3IB°| HI 1 £JA|gEH2| aiOIOISE. E 2fe E 12) A-Ad BSE. E 38 E 1 
21 B-Btf E+SEOIP. 

£ RAISED 21 °>!§SA|gX|fe E 2011 EAI& H|21 901 01 3101 31 E (21)31 CH»3IB(22)S UieW(24)& 
S6HAH 5!jg*(23)S AIOICMI ¥E^ CHS? dHxISf 901 SJQ. &«3S(23)e M¥I£M UIOI^S 

m IHSS SI2 213, bH»S}(24)8 MS. 2|I2o|fe bHgr»£l3| fe'AISOl 91Q. E 

oiaioi3ie(2i)iii cHgf3i&(22)2i assoiife ese(25)oi gom sto. 

0iai0l3|&(21)8 E 1. E 20n EAI& Bf21 901. S£I3I»(1)£0|| S£gfe ^Altf (26)21 ^A|,M(26) 
21 £SOII ttSi ^£IS(Si0 2 )^2S Ol^OIIIfe HI 1 31IOIMSSe|(28)21. £31 HI 1 3||0|e § 

2^(28)21 £3 0)1 S£3& g51^'£l = (SiN 2 )B|o S Ol^OIJIfe HI 2 31101 e § ^ a*(29)S s^feP. HI 

1 3H0IM§ 3 aK28)o^ 01 ^CH life ^a^£IE(Si0 2 )9|S ^^olb Dgf& H SHI ^011 SiOIAH OHSa§! 

£S a^esife aoi aw. hi 2 31101^1^01(29)01 a& i!a^£is(siN 2 )sta eiEnisaig s, l s& >ii 
as S£&p. 

?A|<M(26)S ££I3IEH1)£0|| Ollg S3 8003H §£@C1. 2| ^A|<M(26)S ^Ald 3 AldHd V(26a)S 
SoHAH ^£I3I&(1)2| iBS^2I 3*3fe g^B(26b)0|| g^S3. 0| g^B{26b)0||fe E 1011 EAI 

^Aia iihe(3o)3i issa. 

^A|d(26)S £Sgg^(27)21 31IO|e S^¥S 5>feD. £. ^A|<M S AldHd ¥(26a)fe E 3011 EAI& 
til21 901 HI 1 E2*(26a'). HI 2 ES*(26a') » HI 3 E2*(26A)g SJfcQ. g&'8MI ^Ald 1IH 
E(30)E HI 1 E2*(30a). HI 2 ESS(30b) £ HI 3 Ea*(30c)S SJfcK. HI 1 E25(26a'. 
30a )S 01ISSS Mo/AI/Mo2jSat°S OI^CHXIH. HI 2 E2S(26a'. 30b)g SJ^S^^ JHS(«| 
■ MS ITOsn^ Ol^Oiaa. HI 3 E2*(26A. 30c)g ^A|<y(26)OI S£30l g£SP. 

E. WaiO|3IB(21)S S£I3|&(1)£2| ^Afd(26)0ll CH^f ^'IHSIb ^S2£ BHxiat <ya<y (33)S 5> 
fed. <yaid(33)S SSI 31 B( D£OII OIIS MS 1024x 33H g£@C1. 6]S<y(33)S g A(HH 
d¥(33a)S SoHAH S£I3I&(1)2I &'&3*2£ °!iab S^B(33b)0ll g^H2, 01 S^B(33b)0llfe 
tJa<a ilHE(34)3| 

t!sd(33), t!S4! SA1bHd¥(33a) SI £l5i& IIHE(34)E ^Altf nHE(30) §21 M^8|3|| HI 1 . HI 

2 * HI 3 E2*S 5>feD. 

E. ^A|£J(26)a 6JS4J(33)212| i2g¥50llfe SliSAIg TFT(20)3I ISSO. TFT(20)2I 3H0IS s 
^¥fe ?A|<M(26)21 &'ill^2S ?ga2, 3 £±£! = Olli=: S1^2 = (35)0I g^SQ. 

ffa. WaiOl^lff (21)011 CHSdHxiafe CH»3ie(22)S E 20ll EAI*} bl21 901 ^£I3IEU100)£0II ohm 
^Ife'og §£3fe 4=XI£2| x1g^(36)M 3>feP. 01 Xl§Q,M36)8 TFT(20)2| |gg«, 
£J2d(33) S ^Ald(26)21 §1^2^(35)2121 2}^g Xlgo13l 91^ 52 01 CI . E. 51^2^(35)011 CHS! 
51= S^OIIfe 2|2| »(R). ^(G) <k S(8)2| ^£1&'EH(37)3| UHxISI}. 01 & ^£11!Q(37)2| £S(Hlfe 
^gS^IHgSAH OIIS S3 ITOSfPS 01 ^01 life □gfS = (38)OI bHiiaCH £!□. 

£ ^AlgEHOIIAHfe Ais^j nHE(34)LH0ll S^SS OH. t!s<y(33)2| §3faa □ 8130)1 §£3 

fe &EMO}(39) » XIH& e}Ei1|S, l (40)2| 2| Q| Bf &'x|A|3I3 °{C1. SD £HIS13llfe £!£ 

dd(33)2| 9S(iSffi)I 5!£X1|Qt(39)2| B30IIAI 0.5~2/^LH*0ll §£8101 S**£l Ul¥«§ E1I0IIH1 
£E£ 3IS8I2 21D. 

6JSd(33)21 TFT(20)2| ±±2^ S EaiSS^S 2¥ 11^2^(35)21 HIS^ OI^CHIIfe HI 

2 £Sii 5?3| OH SOU. Zl B^gi;°l gif21 ifJJII <ysd(33)S ^>£6lfe HI 1 E2*2| IHS3 Mo2| 

fysig msi gegoi 5!jss(23) ^oii «^sioi haishoi afe 201 sxisa. 01 hi 2 £s§g hi 

1 ESii EmSIOI tiHxiaOi SiXISJ. SHWI bHxISIfe 20I£IE £&£□. DSHU. t'S 
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£ CH5HW HI 1 ES#2| e,' 20%0l&g El^olH Site 5JOI dll^ol^. SE. #±2^(35)2121 

sisi xi aib B^swafe agoiiAtfcr hi i esssoe ef^ hi 2 E2g2i =01 i§ ^01 mu^si 

a. 

£4 E 5te S 4'A|gEH2l OiaiOPI&(21)2J MS8SE0IO. Olol. E 4, E 50II 3IS8I01 B ^Al 
SEH2I CHaiOPI»(21)°! HI£SSS £ AH Oil OiEi ££&□. 

^£pie(i)^oii ±fflasoii 2j5H Ai-Ndttgof. Moot* wais saea. Ai-MdBgofa mosisi 

a^JMte 2f2f 200nn. 30nmg£E BO. 01 Al-Ndfit3°t0l CH^SIOI OS Altt§Q[ Ete AIQtS AlgS 
=££ °ia MoQJS AlSf SEte Altf^ei^OII gJ£!8lte ti48 3X183} MAI Oil 3S8 EU0IDD138 *| 
eSlfc 2011]. □ Sf^Wlte 10-100nm£ SS6ID. 01 91 Oil aiAl±MM ES. 2 £8*2 H£IH HI 1 

□ ±3iina8 oissioi tg§ gAiaz. eg * DHays as. £ 421 ( a )on eaik dis soi soojh 

g2| ?A|£(26). tA|{! 3A|UHtf¥(26a) K t!S<5! 3A|UH£¥(33a)21 fll 1 £S!§ S DHE^OO. 
34)21 HI 1 ESff gS&D. 

□ SOII £ 421 (b)CHI EAIff HI2I SOI 38T M£I*0I CVDSOII 2|6H a» 300nm9}2| ^SI^dlE^s 0I# 
Ojllte HI 1 3IIO|eg2cn(28), °> 50nra¥3HI2| g»4!£|gaf2S 0l¥OUIte HI 2 311 01 MS SB* (29). ^ 
50nn)^JHI2| a-Si:HS 01 #01 life SJEXII NOfUl) H «t 200nro¥ JHI 21 aSHM£ISBf2£ 01 #01 life XHy 
SI E|S|(42)g 3511 E&UIXI 8i2 3^5J25 «otBO. HI 1 3II0I Si!Oj2t(28)8 ^gSlte #51^' 
£lgS{S 2SJ2I gafSif SS6I2. HI 1 §1 IfgJ M£I£0I CVDS Oil 2I6H g9(S ?. &S! ISs 
HISSIH. IB *0II QM HI 2 §1 3& M£I*0I CVDSOII 2|5H «O[»0J ^gffCK 01 Oil 2|SH £2! 
±E3| D) = o^ aasa. B*ESI E|a|(41)2SAHte a-Si :H SI Oil £ »S3 Si. 0ia3(flkttB)( Si S 
2| PSB f?±31l eiEWI SOI A|g 3(feotD. 

□ SOU 0| 9I0II aiII±MS £5. 25AI3* £ 421 (c)OII EAIff dl2l SOI ^A|£(26)S DI±3£AH 31 

esHoii/H tasaf saioii 3ie&on uh xiate a 2 oi±3mie8 ois»ot tssiz. e^e *. xhu 
as met (42) s uh a a sioi tft( 20)21 g« 3H±on°j- a a #21 xHyes^(43)s sss.^. 

□ SOII £ 42| (d)OII EAI& dl£l SOI SJS& 2§g*g 21 ^ S(£^ E£9 ^EXfl E|e!(41)2| S 

S§ giSi.i°£ XH£l8i:Q. £f2J g£!20l CVOgOII °I6H §£g£AH °J§ M»8}te ef 30nm¥»ll2| n*2| 
a-Si:H2£ OI¥OIIIte HHg ma|(44)S liajffO. 

□ SOU 01 9100 aill^Mg £5. 2J2SH! £ 521 (a)OII EAIff ti\Si SOI HI 3 0I^3HU@S OlgSIOI 
kg * e^S ^'AlSm. ^Ald(26)2| §^B(26b)0ll CHS Site gej iJS<y(33)2| S^B(33b)0ll 
CHS3I= S^2| Ji\ 1 5^ 7i\ 2 3IIO|ei2Qf(28 , 29)31 &EXB Q|S|(41)jtt j\JA*} ^EHI H|a,H44)g HI 
Hot 2 g*S(45. 46) S »S2?a. 01 OH. n|ef(41) Sy H H & &EX0 D|af(44)S HI^SPI 9\ 
SHAH COE(Cheraical Ory Etching) Ete PE(Plasraa Etching) SSI ZI^OIISS ftlAISKO. HI 1 K HI 2 3|| 
OIS 13Sf(28 . 29) S Hl^ePI 9|oHAH BHF(blIH£ S4iSf^) S2| ^^JOIISS ^AI§}Q. oigPII 2ji| 
0IIS2} ^OHSiUBI s SOU 2|6H S^§(45 , 46) S dlJ22J SS§! EflOIOia^E£ 

□ SOU E 52J (b)OII EAI& d!2} SOI. 25nm¥3)ll2| Mo(SdlSei)S. ^ 350nm¥ M 2| AI(^#OIh)S 
^ ° k 50nm¥ffl|2| Mo§2£ 01 ¥01 lite 5jS^(47)S ^fflEHgOH 2|SH m&mci. 01 oh* MoS8 

& &E»I n|et(44)3} SS£ 2§§*§ ^eSlte 2J0I2. xl&if 4^E £!□. 

E £m Mogg AIS2I SS^AIS ~HI&2I SAIOII Al SOU ^l^lte 1^8 e?HI8lte 3J0IU. □£! 

H A I Wl CHiJslOl Al-Nd&3 S2| AltfSS OlSIf 4=E S!Q. 

□ SOU 01 91 Oil aill^Mfi £S. 2^5101 E 521 (c)CHI EAIt? ti\& SOI. HI 4 0^3DHe8 0IS5I 

01 Eg * ^A|5I2. °J<y. §6[. S6> 9i S2| gtf^8 OISSIH. E& OHSAI^S 5§&o 
SMI AlOIEOHS^e 5§6I^, Mo/A I /Mo^SQf (47) S CHIS^D. E gSI4'ai = ej°S ol¥O^XIte HI 

2 ?II0IM§939K29)3I iH^SS^(43)2l2| Oil Stf ^dlS HI0I&2SMI. »HSf SI £ XII EI^(44)3I ^E 
HI DI0K4DS ^'SSfOI PESOII 2I6H nHEIU&Q. OIOII 2I6H TFT(20)2| S^g# 0I¥^ &Ea|OK39) 
HI Sail 2§§^I S^l 91 & WHS &IEHI^(40)0| E £^S^(48)a Eai9Ja^(49)°l 
H^S ^^Slte HI 1 ESS(48a. 49a )^ ^ Al>d DHE(30)2h M 2£! DH E (34)21 fJ^g ^g§j fe fl | , £ 
2§(30b. 34b)0l ISSCI. 

□ SOU £ 521 (d)OII EAISJ dl2f SOI J\B 4f a Oil HjO, It Ete O^I^S S?l& Ar?!^: S9I?I ^OIIAH 
01IS §S. 01 Oil Oil AH HjO S?I2| Ar S91 31 ^011 AH2I ^ElElgOII 2I6H 2f 40nm¥))ll2| OISffl^^°l ITO 
at 8 SJ5J8I2. HI 5 □l^31BieS 0IS6IOI Eg. 2!£ S IIHEiyg ^AI*tCI. IT09I2I OllgJ^S AI8 
0IIS8UI 51!. Oil a SOI §01 OIS@CI. £. 01 2IOIIE HI^I^JII Ete CH,/H^I^3|I9J 
RIE(Reactive Ion Etching)E SSSICI. 

01 Oil 2I6H 3IIO|eg2Q>0|| 5!S SOI ^XHSIOIE ^A|£!(26). ^Alid 3 Al dH £! ^ ( 26a ) %1 g AIDH 

£s=(33a)2| m 1 ESS S! DHE*(30. 34)21 III 1 E^*OI ¥^8101 BidSlte 3! 01 gfXISCI. E§f 
01 OtSIH±&°! ITOeiS ^gSOIIAH gxH£|g ^AI&o^MH XI»»aeO. 01 ITOSjOII CH6I8I0I 
IZ0( Indium Zinc 0xide)2fM A|§8f 4=E OIOII 2I8IS § xH £1 g § E g&'28l3ll 8f =^ «□. 

01 S 711 8101 ^A|>d(26)B t!S>d(33)2| AIOIOII 214:3^(35)01 ISSD. E DH EH y ITOafS 
AiS>i3(33). 4t>:S^(48) S! £31212^(49)21 ^ g¥I ^SSIte HI 2 ESSOI SP. E 52| (d)OII 
AHte ^AltM fflE(30)2l <y£d I1HE(34)2| g?l ^^Slte HI 2 ESil ?5 " 30a" . " 34a" S. . 
±4:2^(48)31 Eai£J2^(49)2l g?§ ^gslte HI 2 ES§§ ?S " 48b" . " 49b" £ UBUII2 2i 

□ . 

□ SOU E 2011 EAIS? dia SOI OiaiOPISSI ^fSOII SdlOIOIES 01 ¥01 112 25? Bj^ffll^l 50nm^ 
M21 UHSaM23)S SSBD. S^SMI 0\E fefSOII BH»B}(23)0I §S3 CHi, l 3iat(22)S AlfiXB(EAI 
81 II Sf§)§ S6HAH ±§2| ^^8 ^2 CHSHH XI . S 31 & AIOIOII 2«S§(24)8 ^SSIW &'gsf 
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□ . e& uiasisaoi ^ as&H25)e m x\ siot °»gHAi§xis &£§!□. 

E 4. E 5011 EAIS1 HI 1 ^AlfjEHSJ 0)3101 ?IB(21)2J HI£S§§ E 14, £ 1501 EA|g> S3)2| 012)1 
0PIB(21)2| Hl£gg3l HI 1 ^'AlgEHfe ITO^°S 01^01 life s1±2^(35)8 ggoPI 2 

Oil ^A[2 (30)101 2S2(33)2| 2| g^B(30a. 32a) Oil S^S(45 . 46) S gS8t2. DM Oil ±±S 

^(48) §21 HIS}) £l& Mo/AI/Mo3geM47)g SSS! ^0! HHEHy s ^'AI6H2. B!E«iaM39) S 
» ^Efll e|(40)3} ±±2^(48). EaiB2^(49) 9t 2S2(33)2| 2! gJ¥S ^Solfe HI 1 ESil 
°J§8I01 SS61fe §01 AH SEJ)°I HI£Sg21 DMCI. 

01 EH & Algol 01 HQS! OI>;3IIHg^« SSH2I 7 §011 AH 5§2£ gSi 4= °iC1. E. 

2£2(33):01 TFT(20)2| ±±2=!(48) » EaiB2^(49)s HI 1 ESil §14:2^ ^SSIb JHS2I 
§SJ§! XH^oj HI 2 Eia§2£ 2^ SSefJI (01 SOU 2 §2 (33)2) Bd g§§ 8tHtt ^ 21 CI. 

ib ±±a^(48). axis y£fli9t(40) ai ys»oM39)2i saftiaj. EaiB2^(49). xixigf 
a}(40) » a£aioK39)a e^22i 2i=i§ ahs aixiAisia. gAuswife behisi(39). khb &zn 

°M40) 2= 3 §3fOI OIAHIS^I SIOUPI (IHSOII. 3 * SSOIAH DIB &SOI HI 2 ESI 

S g£51 WOW B» Oil 2I6H HI 2 E2#0I B28lfe §2) ggOl ^0)U?l CHgXI SQ. 

£& HI 1 ^AlgEHOIAHfe a-Si:HM HISSAH eiEfll^(39)e ggSlfe OII> ggSISUIB. as 

g SiS XHSSAH eJE»|0}(39)« §£!8|01E SQ. E 0iail0|3IB(21)6f2| ^i*g2?OI ^§21^11 81 
X1I£ gSSIOlE iCf. 

E. ?AI2(26)§ Al Efe AI2| £3 (OH ft MB AI-NdU AI-Y)®£AH 3flOI£9e<Qr8 Esi ^£IE^B° 
£ 5)3 2JAJ0II8K2S S4SSI OISS ^A|g|01E ID. 

E. E 554 (d)OflAHfe »£a^(35)OIU HI 2 E5!§I IT0af°£ tlgSlfe Oil S ggolSJXIB, InHI 
ZnHI 021 USB IZ09fS IHSMAH §1^S = (35)0IU HI 2 ESil gg8IO)£ §□. IZ09J8 bigg 
£f EH 01 AH geiff ^ 812. 4=231121 Oil SB ft! Alt! * SPI OH 9 Oil. IZOSfSI 61*011 Al § 

21 X1I1&2I i^§§ ggolOlE 3^gOI 01 S ^ 01 2|8H S^'OIU 2S1S SJ°3IXI SffeU. 

E, S ^A|§EH2| 01SII0PIBS ?A}2 DHE(30)U 2S2 IIHE(34)2| fe'Si 11^2^(35)31 §SJ£ 
XHS°J ITOef°S §SSf2 5iI2, Al I2S S^olfe 33SDE SSOPI DH^OII £l¥a£212| g^AI 

eoii asm affe ihsm aiijii ^oilhe b§ dheaioiohah b^ ggoi sjoiu?! ois^i act. 

E. HI 1 ^'AISEHOII 2I8IB. 5<S Ol^a^OIBAH. ilStli ?S5lfe #31 ^Af<yS ?^6}b 

§§ Otlg gCH ySSI ?^SJfe JU1& S^HHd°£ 2JS S^6}fe ^IfeSMI ffP. 01 (DISOII 

gaaiajosAH <ys<y2i ^Af<ys esaoi2E=s SSHAH S^tf 4= 

E. 01 4JAI0UOHAHfe ^^^^(48) SI EaiB2^(49)2| ^ ?^S|fe HI 2 ESil Ol^fe ITO 

□Ig ^a.s = (48) SJ EaiBS^(49)21 ^ ^PgShfe HI 1 ESSZIS HI* 81 2 2iC1. 01X011 

2|5H Mot} SIS §2| ^^SHI Sffe ES°JX}2| SgfOII 21 8H ^^3^(48) SI EaiBS^(49)2}0l B^fSh 
201 gSSD. 

(HI 2 ^AlgEH) 

HI 2 ^'AlgEHfe ^A}<y(26)31 6!Sd(33)2i 2f S^B(26b. 31b)0tl S^S(45. 46) S SS8lfc ggAI 
HI 1 RAISED SI QB 2S ?S2? SO. 

E 6S OiaiOPIB(21)°l HI 2 4'A|gEJ|£| BBE0I2. HI 1 ^A|«EH21 ^01 XHg SSI TFT¥2| 3H^f 
BB^iS UE1LH2 SID. E. E 78 WaiOPIB(21)2| HI 2 ^A|gE)|2| HI^SSEBOICf. 0181. 
E 7011 3IS8I01 0) ai 01 D\m (21)21 HI 2 ^AI»EH2| Hl^Sgg ^ AH CHS ^SSIP. 

iSS OIIS MB S£PIB(1) 6fOII ^fflEHgOII 2|6H Sf 300nm ^M°i Al i,^afg S|2j& 

□ . 01 AlifS^S 0118 SB fePlth 4AIO0S1 ^ v 0\ mm SB. NdaXIM 2% AI&S^CHI 2101 
AH. §S§OII CH6D fe'^21 &^0I gSSI X)^@ a^OID. H£I2. E 721 ( a ) CHI UEItH bl£1 SOI HI 
1 01^3 DHeS 0|g& SSdl^IlEHEIOII 2I6H AIUS^S DHEHfeJ8}« 51I0IM S^^, fiigg? SI 
SB^OII eiiS SAI dHd¥(EA|8IXI S§). E SA| HHd¥OII B2S S^B(26b)S 51f8|fe 
^Af,M(26)S IS&a. E. EAI8HI SfllB, ^A|<M(26)2| gg31 gAIOII Ai£<y2| S A} bHdV 9! 
DHE¥OIIE 5\m aH<y°SAH AlifS^S ggSH SCI. 

□ §011 E 721 (b)OII UE1t« til 21 iOI . ifgf gdf^ 01- CVDSOII 2I6H 2f 300™ ^M°i Ms} ^Z\B^t° 
£ 01^0)5! 5II0IM §2^(51). 50"ni ^JJflSI a-Si : HS 01^0)5! SIEifl E|a>(41) S| ef 200nm 

2| §51 ^ . £ | s ov o S oi^CHS! iH^aa D|Si(42)e CH 7 1 Oil E#offe °J 21 01 B^3°£ SafSJCI. 
E. 01 3ilO|e gB^'(51)g HI 1 fe 1 Al » EH 21 {fOI Sf 300nm ^JH|2I t'S = 01 ^ OH HI 1 

3II0IE §Be, v 21 2f 50nm =3HI2| §21 *J£|g&}°£ 0l¥0)& HI 2 511 01 ^ § « o| o g x|S}6HE fe»3gj 

□ . 

□ ioii. xh^ss nie}(44)s fePi^ ^Aioia soi hi 2 ot^a cnei oigsioi nn£iysioi iH^es 

Q}(43)S gg6(2, E 2 XH dl M ^ Al g} EaiBS^(48. 49)2) g*¥SAH. g^MSAH BS 

5&81S e« 30nm =DI|2| n*2| a-Si:HS 01 ¥0)2 XI AH g} 21EHI fll^'S Sf2i 1E1S0I CVDSOII 2|8fl SI 
^ e! □ . 0I01AH. ^EHEIgOl 2I6H Mo/AI/Mo2| 3SSS 0I^CH2 5JSSfM SJ^D. 

□ §01. E 721 (c)OI UEItH ti\9i SOI HI 3 0^3 0I§§} 5M£I^DaiiilOI 2I6H ^S&tS DH 
E1!eJ8I01 2s2(33). 4^2^(48) EaiB2^(49)2| 2,' °' = g =?g5\zz HI 1 E2S(48a. 49a)S 
gjgSJD. E. §12 Dl>;3 DH^g OlgSIOf PES Oil 21 6H »>EX1I nie»(41) S! IHX1& g^EXfl 
niQ1(44)» fflEHySIOI a£fflOf(39)j» X-l Xn & &E«|Ot(40)S §«§?□. OISSOII 2tSH 2S2(33). ^ 
±2^(48). EaiB2^(49). SAId? gAI bHi;5¥(26a) 8=' §At BK2¥(33a)2l fe'**2| E2S 
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01 

aeoii. e 721 (d)oii UEiyj Ufa aoi hi a u\±b m&m oigatoi ^m<2 dhe(30):>> gga 

LH°I 3101 M §9^(51)8 g£2l21 3f^M Olggv PES Oil SloH OllSofOi S^S(45)g SSSD. 

QgOil E 721 (e)O0 UEiy! t»2f if 01 hfeO. Hz SEfc QPf±» S^e Ar^. die 19 Hfi g^21 Ar« 
?PI eCHI/HSJ ^IHEigOil 2J6H £ES bl33 ^XI6f9AH gSfShOI PIS ^9 Oil OfMW 

£&2| ITOSJS 50nm = M£ g*j& ^011 HI 5 Of±3 OH & Oil l\2Lo\0\ flH9a§ fc'HSHl. 
Sf£S^(35)j». £]2£J(33), ±±E^(48) £ £319 £^(49)21 ^ SJ^g ?«8*te HI 2 ESg(48b. 
49b), E d^d(33) K ^Afd(26)2| HHE¥ gOII S«ffCL IT0^2| OilS^S AIS Oil *i SHI &8 
WIS 19 ^£J^g^ §01 OISSQ. »4:a^(35>a XII 2 ESii NEiyStfe 2! 012121 ago 
AH HI 3^31 E^r CH,/HR 2 ^f^^|2i RIEE 8S8tCf. 

aeoii hi 1 ^AitEH2f aoi hub am miasm, ^ssaisxim egAigja. 

Oia &0I HI 2 ^AISEHfe £^2^(48). £3192^(49), &£fll^(40) ^ ^EHI^(39)S § 

& Of^B ]N£!S OlgSfOl S»6>0J IIHHfe! & ^Oil. ^Af6j ME (30) 21 &m.& HHE(34)g2J S^Sl 
ij£J6f^ S. = S^Si t!g6f^ API 3* HI 1 **A|gEH2* OS S8 HI2Jof3fer HI 1 ^AI§EH2f it 
£m HI££CI. EEfeiAH, HI 1 «AI8EH» 30I ^EH^DE ^8 0^3 4^ CHeilOI^I&M HI£S 4* 
2!Q. E . ^^2^(35)31 HI 2 E2S2] XHSS/H ITO^I did Oil IZOBfg Olgof^ 2! Oil 2joH. 4^Af6i 
Hf 6Js£(33)2| XHS^AI Al §21 »H»2| AtgK ^ 2i£r SOIIAiE HI 1 ^A|gEH2* HQ. 

E. E 721 (e)2| ITOSfSI DH El a Oil OlgSfe Q\±B M&m £36}01 £ 82] (a)OII UEftil tjfSf 

«oi i-rcws DHEiysn), ^a=(48) §j Eai9s^(49)8 m^mxi &2 sf£a^(35)» s^she 
su. o\\m 89 6Js<y(33)8 ?as>fe M0/A1/M021 3#e^ oi^oia ^ssmmi 1 Eag)2i hh^^m 

5^i^ » ffll. 01 ?i(XI bHxl@ HI 2 E2S2J bH<y = M BDI. 01 2 Oil 2J5H HI 1 E2S0II CHS HI 

2 E2#2| 0^3 CH^aOl £g31E HI 2 HI 1 SE2i Ul Oil ?ixl6PI UK ^ Oil dsd(33) 

2i 9<yoi axiaa. se. sae d^b^ nHE-ia@ sf^s^nf hi 2 E2S3f2i z.^s smsi ^11^ 

4^ 2i^l IDIgOil, HI 2 E2S0I ^^6HI S^^il EgSf^ 201 ^H9P. 

01 IT09I2J ^^1 E2^(49b)E^>H 6i^^(33)(E 1 &£) ^Oil dHxIof^ 3 8 ^^^(33)°] 

(HI 3 « AIS EH) 

Us Oil g ^S2j LfB ^AI^EHOII CHoH £98 ^55[0j BSD. Ol ^A|gEHOII/H^ m±&^Wx\lt 
HI 2 ^A|gEH2}^ ^^I6H2 £, £ 82j { b)b OiaiOPI&2| HI 3 ^A|gEH2| ^S^il UEI 

y« £Boi3. £ 9^ 3 Hi^sse uaa £9oia. 

HI 3 ^AI^EH^ £ 72J (a)OIIAH £ 72| (b)7?UI2j 92j (a) UX| £ 92J (b))8 n + «2J 

a-Si:H^ Ol^Oi^ HJ3» «>£xil HI^M ^ 50nm ^THI^ S^f^Of CVDOil 2| 6H g£^Ch 3 

CF 4 2f 0 2 2] S» ^f^M 0IS8KM COES ^|!iSf3. BEfll n|0|(41) » HH» niQIB DHEiae 

CK ^Ail6f>il^ TFT 2| g^g^Hf £\&&2\ ^^g^Oil ^£x|| Hl^(41) Hfl » ^£HI 

U|°|(44)0I y£^ HI 3 Df^3 IIH&IOil D\^6\0\ IIHEia&D. 

DgOII, ^IHE-i£Oil 2|6H ITO^M SCI ^Ail 6f>il^ | n2 0 3 £f Sn0 2 2| g^dl %M 90: 10^^ s| 

^^(^^) ITO^ Efetie OlgSfCN Ar^^M 0.4Pa OI^E^ 6101 ^IHEiM ^'S^P. 01 Ar CH 

<U CHI KrS Olg6H£ lUfM 4- £[Ch £. HjO Oil S M9 3.4x lO _3 Pa^ ^§9Q. 

£. H£> Di^Oil 0 2 g OlgoH£ ^^SJEf. ^I& ££^ ^gog ^, J\Em X\ II 6^ SBIIOI 

M(/daEI)8Efc Ollfl IS 601C^ ^§&Cf. 01 Adfi'EH 8£^f tfSOIIAI 200*0011 £^oPI7}HI I TO at 
21 ^^61 blSlOICI . 

ITO^H] Hf?-i^£^ 7.0W/ott*0]^, 0I3UIM2J ^71 A|^¥E^ SIBH2J ?|x|Oil 3M0f£^ ii^XI 

lei OI^OID. £, ITO^Hj °l ^ JHI 80nm Dl^oi ^ 0 | df^^BFD. £. g^AIZf^ 20^¥Ei 60s Af 
OlOilAH §g6[^ 20I IT0OI2I 1§^§}^2| «*£I8 ^HI6PI 6H bf^^lofD. 

□soil hi 4 0^3 ngs oigofoi no^rn miEiaecj. ^x^o^^ ito^m iwaaspi ^I6H ito 

512] ^9011 ^IXI^MM £5*! ^. (HC00H) 2 M ^Oi£ 1% 0I&9 3.4g^% s*^^ OIIS^E^ 
012IS HI^SHl. aiXI^M2| sfdl» atf^dl^OII 2I6H ^IS^a(£ 92J (c)). 

□ gOil, DHEHya IT0°I(35)2J ¥31^ § §2^2^ ^SA|^ =^o^ «x-idlS ^S§hP. 01 S^2| 
^¥1^1 i2S m± g2] CHPl^OID. OIIM M9 ^IB 2£M 230 *C 01^. zHdlAIZIS 5^ OI^P 
^ 619 ^DiiS 80% 1 g^8l yOiAH ^g^8 9^^D. 

QgOil. HI 5 0^3 W&m OlgofOI DH£^2J >ilO[^ 19^(51)8 m±X\°\ D\±m Ol 

Sff PES Oil 2I5H Oil S HI 71 8^01 S^^(45)S g^^D(£ 92i (d)). 

DSOII. ^ IHHS Oil 2|SH MoSg ^ 25nm ^JHI^ SJ^S}Q. 3^13. ^^OlsOII 2.0§!Xf%2| Ul£^0l 
£}2j». ArPI^2f Kr^f±M 0IS8101 ^^01 i.3Pa 0161013. IU9IB 40kW 0I8JS ^§6f01 

AI-NdD^^M 350nm ^JHI^ ^ ffl Ei g Oil 2] 6H £J^U. 3 ^9 Oil MoS8 ^ 50 nm ^J}\\£ ^ Qi E^S Oil 
2I6H ^ ^ □ . 01 OH. AI-Ndl,^S Ql^'Oil Al . Al-Y. £^ AI-GdM 0|goH£ gCL ±fflE-| £ °J Si }=r 
XHS2f ^^^121 5^0i| oj6H Olia^lg ^2j bH<y¥^2j aiOlfli2j g^OI 2§}^CI. 

□ gOil. HI 6 01^:3 JUS Oil 7ISSI01 eil XI^MM E^. ^^613, W , S6i % S^»2| s^ajs 0| 
§6101 ^7|§! 5|§^I Oil UOil 2I6H SH Ei y 6F 3 . >JS6j(£A|6Ui &g). ^ 
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EEil2J2=>(48, 49) m D\S&Q. SAIOII. JtHtfSSOJ(43) &2| HHS B!£HI fflejg £^2^(48):D} 
Eaiei2^(49)M 0>^B£ o\0\ ga£Ot OilSS eOil 215H 01 #3 39011 2J6H oiaionie 

01 ggSCIIE 921 (c)). 

oi 2f boi. ^>^a=(48) ysa Eeiiejs^(49) &soii noots gsmxi se^ otb soil 21 sh ±± 

2^(48) HI Efiil2J2^(49)2| BxfOil 2JSH ITO^IOI Ef SWSS S!£3lb SXIPJ S^OIUXI 8MHI £12. 
Eai2!2^(49)2f »£S^(35)S «AI8MI EgAli,' 4^ HP. 

(XII 4 gAlgEH) 

XII 1-a 3 ^AlgEH^ TFT2J ±±3^(48)2} E 211 2J 2^(49)21 0>2H^ XH££AI Mo/AI/Mo2| 

3#9j(47)g OlgShB 2iB. 01 3!«BK47)2| fl#*2| XHS^ Mo(fiasa)Oia. Mo^ S?3> £18^11* 
gOISf^l goH5[2, #»gOI £101 JH¥*f8hte gfiOl HP, E . Mo2| 6!SS Mo0 2 ^ 

of 88u q • cm£| jistbs es&oip. cd^ah, si g sou mom ois& a^«i s^iaoii a» a 

&g e»P*8hB ^^2^(48)Hf E 31 £13^(49)01 Mo2J ^slll §oH B^mB, 
^^S^(48)H[ E 91 2] 2 ^(49) At 01 Oil tt 41 8131 

BSHAH, 01 81011 ttgSti? XII 4 » SI 5 tfA|«Blte TFT2J ^^S^(48)3f EMS* S ^ (49)21 ^£XH££! 

^e^(47)2i mgmm &&ms\ xissoi g*?. out m& vi^udi oigwt a on 210H ±± 

2^(48)HI E ail oj 3^(49) AF0I2J ^ XII 6^ 330IP. 

0I6K QD\ M 3 ^'AISEHOII CQdf XJI 4 ^ AlgEHB E 9M tfgeD. 

MEf^ CVOgOll 2j6H SiOx QJOI 1^9 ¥g ^El JIBO) «OII ^fflEJSOII 2|6H MoW^g ef 300 
nm ^^|^ SSieD. OICHA-i. XII 1 Of^B HH ^ Oil D\^o\0\ kg. B« K XII 1 EHEi y § 

cf 4 +o 2 ee^g oigma coEOuoia eeioi o«s)g aasa, 35E ois^sj sioiihm yg 4- 

MoWRS 3*S8K)| MOIM 2^<26)§ 8SBQ<£ 92| (a)). 

P80II, US MEfEOF CVDSCXI 2J6H ^ 300 nm ^M2\ , ^ 50 nm <=JH|2j ^a|sovs 

IHIOIM 12^(51)E^AH U3§fCL E , SiH*?^ ^ 4^ Dt±X\2\ ^2 Oil 2I6H 50 nm ^|oj 

a-Si:HS|og OI^CH^I ^Efll ni^(41), ^ 300nm ^7HI2| ^Sf ^£I£^E£ 0I¥0I5! XHySS Hl^( 

eais^i %m)m q\j\o\\ tssm an 4g e^a^oi saiea. Bain, ^Aioii2f aoi oie k 

a S XII 2 DHEiyoll 2ioH xH^Ss EI^M IIHQy6^ 5H0IM S^(26)2| ?I^CHI XHtfSaoK43)» g 
S&CKE 921 (b)). 

agOil SiH,^^2f PH 3 m S^6^ ^^^f^2| ^20il 2I5H n + g a-Si OI^CHXIb ^ 

Ex^l ni^M ^ 50nm ^JHI^ SB MBf^Df CVDOil 2] 6H B CF 4 2* 0 2 2| e»^^» OlgoF 

01 CDEH ^^6fB XHX-ig ^EX^I Hl°ie HH&yshCf, SLF ^ All 6^1^ TFT2J ggg«3f 6!M^oj g 
^S^CHI XIX^^ ^Ex^l III st( 44)01 IIHEiy^D. 

D^Oil, ^DHE^Oil 2|6H ITO^M SJ^^q. ^Cf g All 8^1^ In^Sf Sn0 2 2J g^dl%M 90: 10E^ ^ 
^1 ITO^ Ef^M OlgSFOI At^^m 0.4Pa OI^E^ 8^ ^HiE^M ^^*}C}. 01 S?, Ar □6J0II 
Krg OlgoHE <2m ^ 91 Q . E , Oil M 12 3.4x 10" 9 Pa£ ^g£JD. E , 

H 2 0 CHfclOII 0 2 M 0|§6HE gaatQ. ^I&8E^ ^S2§ ^, 5|ffS IlXISffc MBilOIMUH 

^E1)8£c OilS MS 60^^ £3£ia. 0| AH&'EH A. g01|AH 2 00*C0ll EB8PI WX|2| ITOQffil 

^ v ¥wi^ e^8i disjoin. 

IT0B|2| m?^'E^ 7.0W/cnf 0I&. 0OUIM2I ^^1 g^S A|^¥Ei ^£H2| flflOII EB8f^ 1 
SI OI^OIQ. E. IT0SI2J °|^^|^ 800§^^M Dl^2i ^Ol df^^6fD. E . g^AIZ!£ 20^0ilAi 
60^ AhOI Oil AH IS6lb 5j0| IT0^2| lg^sl^2| ^!Xil8f^l « 6H ti^^S^D. 

□ mohi. xii 3 o^b nn^M oiemot ito^m m&^&o. ^m^°^~ ito^i nHE-iyapi ^aH 

IT0^2| ^^Oil BIIXI^MM £551 *, (HC00H) 2 M 3.4^^% e^ 1 Oil ^ o ^ HHS g« 0I2IM 

xii^ofB, aixi^eo| »i £ | V aa^aiQijoii ^|h^q(e 9 oj (c)) 

□son. nHEHys itxwosjsi fin g2^2? ^^ai^ =^e^ <*x-\z\m ^s&d. oi s^£j 

^?l^l £2£ ^'^^^ §2J Qi^l^OID. 01IM m& PI&^EM 230'C 01^. xHe.IAIZ.vg 5^ Ol^o^ 
6^ 80%M ^^81 ^Oi ^'§^M Bf^&D. 

□ M Oil . HI 4 O^B IIHeS 01 §6^01 HHE^2| >ilOI^ ^2^(51)§ MH8\(X S*^(45)e gg§!CK 
E 921 (d)). 

□ MOil ±mE\^Q\\ 2I5H MoS^ ^ 25 nm £J^§1D. BdlB, ^PDI^Oil 2.0gJXI%2i UIEMOI ^ 
t,^ EI^'Ill Ar^^2} Kr OlgofOi J\± ^^01 1 . 3PaOI 81 01 ^ , 40kW 018^ ^o\0\ 
Al-Nd l^§§ ^ 350nm ^ffl&iSOIl 2] 5H S^«!EI. B ^2 Oil U\L\mm El^og Ar^^ 
2} KrD\±m 0\m8\0\ D\± <£^0\ 1.3Pa 0I8F0IB, flf?-IS 15kW 018^ ^§8^01 bfUM^M ^ 50nm 
^Dll^ ^fflEiSOII 2J5H aafffU. 01 OH, AI-Nd^S^ CHdOll Al . Al-Y. E^ AI-GdS OlgoHE g 
B. E 5«§^2| £]8f§2J XHg^AH Mo CH^Oil VM OlgoHE HQ. ^^18^ XHS2I £°t2| ^ 
^011 2J6H OilS^FS ^2J bHd^^2| EilOlffl2| g^ 0 | ^sl^Q. 

QgOii. XII 5 Df^B EH &I CHI D\£o\0\ eHXI^^g ^g. ^ ^ 61 B §^ ^' ^>i^|2| ^ ^ m ^ 0 | 

§8101 ^^121 ™B^m s^l Oil ^ Oil 2J6H HHE^afB, ai ( E A| 8f XI ^1). ±± ^ 
Eeil2.»2^(48. 49)M ^tS^Ef. SAIOII. xH^S^o|(43) XI XI S ^EXII ul^M ^^2^(48)HI 

E5iie.'S^(49)S 0I^3§ 5101 PES e CHI 21 6H XiM^Q. 0I&2J S § Oil 2ioH CHfllOPieOI 
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§£!£!□(£ 921 (e)). 

0121 ^01 HI 4 ^AlgEHfe TFT2I ^^S^(48)B £31212^(49)21 3J&§(47c)§ UIUi2£ g«S13| 
CEHS01I. £±2^(48)31 £31212^(49) AlOlg igt £)3a sg oj^gf ^ TFT2] a? |» eg 

01 SOtSCh EE. 01 IdfUsOII £|5H 0(2H= £SS g2| S^DIs gOI 2!<§S(23) gOU e»<^8ffe 3JE 
SXI» 4= 2JD. 

(XII 5 RAISED) 

HI 5 ^AISEHfe IT0^(35)g ggslfe SS£AH31 HI 4 4! A| g EH 21 [|§2, TFT2J ^^2^(48)31 =31 
212^(49)21 fe'Si IT09!(35)°£ Sb 20ID. 

E 108 0)aiOI3|g12| III 5 £A|gEH2| HISSSEEOI 3. 0161. £ 10011 PIS 6101 01310131 &2| HI 5 
^'AISEH°I I5g§§ gg&CL 

siOxQioi ^s^EPiBd) gon ttomm hi 1 oi±a dhsoii ;>i£§f DHaaoii 216H 

MoW&fS EilOIIH 31^8)01 311 0IE 2^(26)g SSSD(E 1021 (a)). □ SOIL 3 &2JCHI IHIOI 

e i3Q((51)I £!*!§►□(£ 1021 (b)). 

aeon . *ioim i^e^sDo, ^ S0I | nioiMns ggsm. se 3 &&oi\ mm ^aiess sig 
as niat^s sfoi ss&d. agon, xh^ss aisfs mi 2 oi^a meon 3issioi no eh y s £®s\ 

3 XHyame|(43)S gS§!a(E 1021 (c)). 

01^21 g§g HI 4 fe'A|gEH£f HQ. 01 HI 5 ^'AlgEHfe 3 &SCHI flUg SIExll III Of. Mo/AI-Nd/V 

sjgsfg ggg *, m 3 o^a nHeoii 312& m eh y on °ish ^m^m nns g}£«i EiQiai ^ehi 

Eiej(41)g 8^8)01 UH Ely §.►□(£ 102| (d)). 

3 ?. fll 4 01^3 Due Oil 3|£ofOI IHE¥S2| 3IIOIM lS9f(51)§ «l » ohCH 3*S(45)§ SSS! 
^(E 1021 (e)). ^IHEHgOII 2|SH ITOSfl SJ3 8I3. HI 5 01^3 UK @ CHI 3li& DHEHyg 4l«8tI2 51 
±S^(35)§ S^gfCKE 102| (f)). 

0121 1>0I HI 5 ^AlgEHOIIAHfe TFT2I ±^2^(48)a- £31212^(49)21 4fpjfi IT0ej(35)°S g3| OH 
SOU. IT0S|(35)°£ gf£! = § 4= 2i3. aSg°| MAI ffll 01 a ef 01 glfiSIXI £13, HI£S§g 

2} S* 21 ST 4* SIP. E. HI 4 ^'AlgEHSI if 01 ±^2^(48)21 Eai°!2=!(49)2| 0)3)21 E2g2J 
3(47c)ii dfUgo^ SS8PI (Dig Oil 0)31^ E2S2) e!j§S(23) SOII *4»»fc gHIg 

4- £!3. E ±±2^(48)2) £31212^(49) A)OIB S = fe SI32HB 2JHI& 4= 2iC1. 

(HI 6 ^AlgEH) 

HI 1~HI 5 AISEHOU/rfb 51101 M 2 = 21 S = 0I| IH^eSOfS HHxISSQ. 4i?| XH«eaB|§ TFT?} 01 

safe ohe^i^ oi ai oi e on cash ^ssifeai. ^ x«y ?i§ tfts ohm^j^ oiaioiPi&sj ^?ui±x} 
sah xngsioi no Eiy 2i s^s ch^ mm 4= 

E 118 WaiOI?ie2| HI 6 ^'A|^EH°| HI5SSES0I3. 0161 E 1 1 0il PliSIOI OiaiOI?ie2| HI 6 ^ 

AigEH2i hi 5 s § s M&ma. 

sailed) ^oo ^eheisoii 2|§h mow tfgeis ^ 2 30nm ^ms. ^S8}3. hi 1 ai^a i@§ 

OIS8I01 tg. S^f Si HI 1 IIHEiyS ^'IS8h3, ^£1 3|»2| ^011 2Jgs g^9§ SSSIte 

4805H2) ^A|<y(26)2f 480?H2| a^ggd (26' )g IS=(Q(£ 112| (a)). 

□ SOU. gfgf S£1*DJ CVDSOII 2|8H Sf 350nm ^2H|2| ttsi MZ\E^2.£ 0\mO\B HI 1 J\\0\^. 
§Saf(28)S E 2f 50nm ^J||2| S'SI ^£|gafo^ 01^015! HI 2 5HOIM §2!9|(29)§ g 
^^□(E 112) (b)). CI § CHI. ef 250nm ^Bfloj a -Si:HS 0I¥01£! SiEHI mef. g^gSAH oig £§f 
§lfer a, 1 50nm ^J)|o| n *oj a -Si :H^ OI^CHE! »H» ^Efll HI SIM CVDSOII 2ISH CH3I0B E 
#81X1 Sf3 Saf&D. 3 25nm ^Wl, 350nm . 50nm ^J))|HI Mo/AI/Mo 3§QM47a. 47b 
47c)g ^fflEieOII 2J6H SI^&CK 

□ SOII Mo/AI/Mo 5Jgat(47a. 47b. 47c)21 »JH8f efESI n|B}21. ^£^1 nie|21, §SJ 01 
?0)S HI 2 XI 01= 13^(29)g HI 2 01^3 AH Ely S 01 HHEiyOII 2|8H fe'^SIOf ^g8!3. 6iS 

S^31 TFT S^S DHEiaffP(E 1121 (c)). ^Sl^SSfe Mo/AI/Mo ^S^(47)S 2! 

ti. a s^a ii'yog ^aj onggh ^_ sf 6 /o ? /hci i\±m oig§f sai^oi oosou 2ish xixig 

yEHI UlSf. BJEfll fflS) §J 3)1 01 M §9af(29)S fe'^SIOI DH y 8) 0) XUHS y£iflQf(40) SI yEXII 
ai(39)g SSi'Q. 

□eon. hi 3 oi±3 miss oi get oi Eg a ^. bhfs oig^ on son °i8H hi 3 may 

1 fe'tS5l3. ?A)d HUE dtOII S^g(45)S !!£!§!□(£ 1121 (d)). 

□ §011. 3I&SEM 150-C 0I»£ 6101 HjOS ESSISAH. ^ IH EH S CHI 2loH ^ 40nm ^J)l°| ITO^S P|» 
fe'SOII gQf&U. □SOU. HI 4 01^3 I0I@§ OlgSIOI Eg SJ ^gst aoil HI 4 AH EH y g fe 1 
IS6I3. TFT 21 ±±&=(48) SI EaiSJ 2^(49)2} . s> 4:2^(35)8 g^!6l3, 3 ^ s^J Oil S §011 21 
8H ±±2^(48)21 Eai°'a^(49)M S£I8I3. E gAIOII BUg &!EX)I m^i°i OIISS fe'SSIOi 2!) HI 
«¥(50)S IgstPfE 1121 (e)). 

IT0af(35)2| OllSOIIfe 311 S if SHI 31 SCHSife 3% ^t'i OlggJU. E. TFT 2! 5« XHU^(50)0il CHoHAH 
2!4J. B6f Sf 26!2I fitt^on 2I5H Mo/AI/Mo 2jSQf(47)S OUS Hl^§f #. SF 4 /HCI0|l 2ISH HHS 
SJEM nie»o| ongg fe'gSIOJ ^^2 = (48)2I Ea|oi2 = (49)g Sfilffa. 

□ 10U. 2> 230 "C Oil A) e» 30S2J2I gxHSIOII 2I5H IT0^(35)1 Olgffl^ &» EH Oil AH □!§ fe'EHS 81 fe 
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SAICHI. TFT^SSI ^gafS «S»D. £. gAIOll S*S(45)M ggS! ¥S«| £i££!(33)0ll S3I3E 

g 3^32 s}^2^(35)3i ssass oi^oiS! Ai^<ys^ hhe(34)s sssa. 

E, IT0S|(35)S NH^S ^, aiXI^S tfS»3. §xH£IOil 2|6H ITOQJg Of^Hi^ g EH OB At 01 

1§ £EH£ 2£fAI?1 IT0QJ8 0^3^ 8J0J Mo/AI/Mo ^#^(47)3f HHS B*£»ia*2| HHEjye £g 

she sa. 

PgOil. IT0SM35)2I Oil BH8eM24)8 £!£!BF01 OiaiOl^ieS &gA|£JP. PMOil. OifillO! 

dHg^OI ggS Qilf^l&Bf AfOIOil °-!|§§I W*/d %^0\ mO\H, E 12011 UPti! fcl> 
2} 1>0I e!!SSAISfl:n 

012} 301. HI 6 ^AISEHOIIAib Mo/AI/Mo 38^. »W» BJEXfl HI «t 3! EJEXD niejS W»8tOI HHP 

ys*oi A"s<y s^a tfts^m mgmn. e ms^i sussjji mo\ t§ a; nnay °i s^a 43 

£ ^ SlU. flligSI ^ ap. 

e. o^3 m&m oigmb «^ goiEb 2oii £|sh o^3 oi^yoi soilpi oia«xi:Q. <ym 

Aj, ^Ahd ft! TFT¥^2I ^l^ggSI Sif 2JSI« 4* 2ia. PPAH, 25H&E2 !>:>H^§2| ^§5A| 
(HI 7 ^A|«EH) 

HI 7 ^'AlgEHb HI 6 ^A|gEH£] £§0110112. ^ Hiy 5§S TFTS OIS& OOIOPI&OII2. SEff TFT 
2J £^2^(48)11* E21I2J£!^(49)2] Sl&8(47c)2| HiSM b^UM^^ gt 3S0IP. 

0121 as ^£011 ojsjj xil 7 ^'AliiEHOilA-ib HI 4 ft! HI 5 ^A|gEH2f »0I TFT21 ±^2^(48)1!} E£il 
°!2^(49)2i S&8(47c)» H[U§2^ S«6^l MS Oil. £&6>XI 8Jb ±±£^(48)2* 
EaieiS^(49) AtOIB m = b P32HS ^ SAP. 

a^i^ <M£<M t £^a = ft! EaieJ3^2j fl^SB! Mo g &W(Ta), EliMTi). Eb 

g^ei(W)o^ »*» 4> 2iCI. OjlB ^^2^(48)51 E£ii£J2^(49)2J £|&S(47c)S &8£ ^ 

b ^ WHS Oil 2J5H Mo/AI/Ta 3S^(47)M 8Se CDE». °]<^ §y g^oj £&a}W 01 

gS^Oj gilfiff giTS CHI S CHI 2J3H HCH^P. 

CDE2J £2j°2Aib 01IS ^3 0 ? 2f CF 4 2| Dl±b\m 1:1^ 6f^l, (Ml S AIZIM 60^^ ^P. E , ^ Oil 
S2i ^^o^Aife OlIS MS °-!!Si 35t:^ mCN OilSAI^g 200^^ ^P. 

^^2^(48)31 EEiieiS^(49)2j s|^S(47c)g P^°£ 6^ 3^. ^fflQSOII °ISH Mo/AI/Ti 
^ggif(47)M s EDTA1 01 g§! Oil M ^@5h>iP, E^ ^ g2J 

oigmoi OIISM ^yg^p. 

EDTAOil 2|*f Oil*toj i22^A^ Oil S §3 25^£ SFOI Oil^Al^g 125^^ ^P. ^ & 61 Oil 

2J§1 Oil *JS| ^Zj^^Aib Oil a 12 35 'C^ 6^01 Oil^AIZtM 200 E!P. 

012} 1*01 ^^3^(48)31 Eai^a^(49)2J 0^^ E2S2J 5J^S(47c)M. El & . Eb g^^l 

XHS£ ^^6fb 2011 2| SH ^^2^(48)Hf Eaie]2^(49) M0\2\ £I3SWS ^ HI ^ 4^ &P. 



0l& ^A-iiaMI ^S^h b}2f ^01. ^ ^ v S0il 2i 5^ OHM^J^ Oi^lOPI^ &21 ^ ^ ^ CHI 51 

2 SShOi HH^^M bH Xl mi\ M^QU, H^Ailr^ SJg ^SOilAH SSg2j IIH A| Wl 01 >f ^'Q^f 
SCHXIH. Hl££SM Zl^&m 4 Sia. E. IIHAIWIOI^af g^goj ^af^OF CVDSxIE g^es^i 
£JH. Xil^blgM ^ 2iP. 

E. ^t^I 2S 6HI, ^^2J X-il 2 ^l^ii g^ Hl^6^ 20il 2J 6H 

E. di^ J, ^ ^ XI ^ EH SXI2J ^^2^ ^ E^I2J2^e HI 1 ft! HI 2 E 2 S Oil AH §£6} 

H. E HI 2 £2§i ^?^6fb Hi ^2} Hi££ §^6^l [01^ Oil, ai^^oj cfAj|g§ 

^ XI ^ 4 2iP. E. ^ ^gl 5H§5AISxl0il ^g5}b S^Oilb HI 1 E£j^2J ^3 Oil HI 2 E2§ 
M 1^6lb 2 Oil 2J6H HI 1 E2S2I ^^XHS^i °-i|§g gOil ^<^6K)1 SAIS^OI 21b ^Hl^f 5H^S 

P. 

E. ^ ^SOil 2J5^ ^^2^. Eai2J2^ ^ HI E HI ^ M g^§l 0^3 EH & M Olgs} flHEifelOil 2j6H 

^^6[oi ^^6^i [oi^ oil. oiaioi^iee hi^s^qi 0^3 hh&2] eensPE m^' 4 a 

^. Hli^!^^ ftl HI i g § M ^ ^ ^ 4 

E. 0^3 lei 0lg6}b ^4^f MCHEb 2 Oil 21 SH Q^3 Oi^^OI ^'OiU^I CH 51 XI ^} . 

^ . ^M<y ft! TFTnr zE2| 9l^g^£j ^§1 ^Hl^ 4 COPAH , HoH^EOIH H^^g2i ™§£ 

Al^xll 4 °iP. 



1 

§2^1^^ Oil bHxIS >il 01 M 2^¥1 £&6>b ^AJd. ^>OI ^AI<y2J ^^1 3101^ 2^^^ Oil 1^°^ 
1 eSHAH bHxlS Si E HI , yEHieiOII Eeil2iS^M SoHAH 2 21^^ S^£Jb ^,OI 

^EHI^Oll 2^1^^^ S^flb ^^2^ ft! ^Pl £^2^011 2^1^^^ g^2Jb sl^S^M ^bl§! 
Oi2ilOI^I&. 
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&pi oh^^i^ ojaioniea- no\ as^ieasi moioii ^ hhs^m mmM ^xisi^ ^ssi 
aisflAisaoii aoiAi. 

«3i oh^^i^ oiaiopiesi ^che » tssflaoiife s^s^ s &oi aaa 

Oil 3 8}M ^31 tJHS^OI bH xl a ^ 3M ^S25 6^ ™§5A|§xl. 

a?» 2 

HI 1 SOll 2101/H. 

HI 1 ^s^eiU. &3I HI 1 fc!£fiS«0!l 3#£10{ sl^iS^B eg SSOII/H HI** 

xii 2 ^s^gg sssit 2m ^§2^ m$= ^shaisxi. 

3 

HI 2 ST Oil aOJAI, 

&}| HI 1 <m^<m^oj n^oj 20%0|^OI gD\ HI 2 £J5£S££ H|=£jOi afe >jg sgog 6^ ™ 

SHAisa. 

4 

HI 1 soil aoi/d. 

^istfSS ov ¥D( - - ?fll£ 8>fe HI 1 SUh HI 1 S&Oil bH XI £J b HI 2 SS6H1, 

«3I HI 2 §8 BB. EJ&. g^&l * bfUsOilAi <M^9 3CHE 6FU°i XH££ ^££11= 38 ^§2 
£ SFb 2!j § S Al §xl . 

hi 4 soil sjoiai. 

HI 2 S£ blU§2? ^gtlb 31 ^S2^ Sfe ™§HA|§x|. 
6 

HI 1 SOII &OIAI. 

6H>I sl^S^B e!S(ln)j» 0^(Zn)HI tf4:(0)»2| argg! | Z 0^M » XH££ UgSIH. £PI 

^tfg ^¥DIhI ^fll£ ^ S^fflSS l^£Jb 51 8^ ™gHA|gx| . 

7 

m&JIZmOW OHxIS 21101^ 2^¥g 5&6fb ^A\& . &D\ ^A\^2\ }|0IM 2 ^ & Oil 

a esHAH bHxi£ sjehq*. &oi ueexiicioii Eai°J2^g sshai spisjss s^s^ ^5^, #^i 

^EX^Oil SZ>I2H£S S^£Jb ±^2^ 3S &}| 4:^2 = 011 2PI^^^ S*£S^8 =?u\& 

OHM^ OiaiOPI&Oil aCHAH, 

Ai^g tt#0l&8 ?SIS ff HI 1 ^S^e, HI 1 £!StiS&OII dHxl£10i gfBf, g 

» bmsoii/d <y^s ^oie mu2j xhs^ ^££i^ hi 2 tim&mm sss^ ^§ ^§2? m 
fc ohmbj^ oiaiopie. 

S^S 8 

HI 7 SOII aCHAI, 

feOI HI 2 ds<yeg HIU§og 31 ^S2? 8^ OHM^l^ CHaiOPie. 

S^S 9 

HI 7 SOil SiOIAI. 

Aii>yo xil 2 ^S£S&0II bHxISJb HI 3 d^d§I 5^612, ^91 HI 3 £UI 

21^2^31 XH^2f SAIOil e^'gSOIIAH ^^£Jfe 31 ^S2? 6^ 0HM^± CHaiOI^IEK 

S^S 10 

2IE&0II bHx|£J^ ^Ald. 

^Pl ^Af^^Oil tiHxia^ 13^, ^^1 l^ei^OII dHxIQ^ ^EX^ ^ £3\ uy^xmow ^D\^9.^ 

^pi Eaie>2^oii ai^ah, ^ 

a 0) ^^2^Q|j xoi^o^ ^Pbl^ OHM^^ CHaiOP|^2i HIS^SOII aCHAH, 

fe^i g^^^oii *}^x\\ ni°! ^ xH^es m^m z\&\^ u^a^ hi 1 gg, 

^>^l XH^S^ Ul^M BH£^6fOI XH^SS^l ^^8^ HI 2 g§. 

21^ s^sf^i ?i*} uHEoii Digaioj ^^i ^ex-ii ni° v §j ^^i g^^oii 
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Hi 3 33. 

D\& 3 2 CHI HI 1 £2§I 3?l «|Of eai|^Q§X|£| §3 W±0{\ GHSttOI 321 a 1 £ 

2§ ai 3?i ^ehi mmm ssj of^Biei oigofoi imaya^. &d\ ±±&=>, 321 Eaieis^ 
» £2§i ^eafoi gggi saioii 331 ^ehi^s aa»fc 4 a 4 s§, a 

Jie 32011 hi 2 £2§§ sae ^ chi raaysm. 321 season uhxis^ 3^ essi a 

3 211} SAIOII 331 a«8tfc Hi 5 §§§ ^blorb 2# *S2S »'fe OH^&I^ OISIOPI 

a?» 11 

mx\£\^ ^aja. 

33I ^Afd30{| HH»Ste SHS*. 3?l SBSt&OII bHx|£|£r &Eas». 3=1 3?l »Efl|ejOII 2:>i3E£ 
331 E&ll°J2^0il g^Sfe tiaa. a 

331 = Oil 2I?I3E^ g^gt »^S^S ?bl& QHM^ 01 £iI0| 31 &2I HI£S20il 9JiO\M, 

331 aiaef»oii ehEa niot u hi^ss nioie »ais m^mtt hm 33. 
331 xHyss nisjs nHE^moj 331 xHwassfg §36^ hi 2 g§, 

331 ^Eiil nist 331 3£0il HI 1 8«6Jte HI 3 33. 

A^j «|Q| egu x|^aSx|£| §3 UH^OII Qiemoi 331 HI 1 ESS K 331 BJEHI HI^M ggJ 0^ 

3HH©^ oisskw nHEiysm 331 331 Eaieie^ s 33i o\m £S§i sg6> 

01 agaat SAIOII 331 EBSWB g^Sffe HI 4 33, 

331 ^At£» 21 ¥ S^or3| HHEOil CHgSJOt 331 3 0 9*011 g^offe HI 5 33. 

3I& 3001! HI 2 £S§I ag& *0II HHHySUl 331 Sf* E2S30II bHxISb- 3^ £2§i S3 
»j» SAIOil 331 Sf^S^M 33 81^ HI 6 338 ^blof^ >!M ^§2§ Sfe 0HSa!£ 01 3101 31 & 
2J HIS&B. 

a?a 12 

HI 1 1 »0|| 

33I HI 6 330ilAi^ 331 ±±2^ ^ 331 Eai02^2l 3021 SJ^OII0 331 3^ E2§§ S36h 
^S2§ 5^ OHM^!^ CHSUOPI&SI HI^^S. 

13 

HI 11 »OII £10UH, 

3^1 HI 3 33011 2± M AH ^ H ^ «!£^| G|Q|^ ^ ah 6 ^ ) a^j jj, 4 g SC>| , oj 5H m D \ «|Q| e^xi^E^ 

3xi2j o 3 ^h^oii aiemoi 3^1 hi 1 £2§, 3^1 xiJH» ^ehi mm ^ 3^1 ^EHI m^e e^ 1 
o^aimee oigmoi nHEiyam. 3^1 ^^2^. 3^1 Eeiiois^ si 3^1 ^jm^si sf* tsti 

^^6F01 §3S3f MAI CHI 3^1 ^E^|°^ S36f^ 51^ 6^ 0H^^± Oi 31 01 }| HI i ^ 



14 

^l&30il bHxl£l^ ^Af<y . 

3?l ^At6j30ll bHxIflb ^3^. 3^1 S 0013011 OHxIEl^ efE^lst. ^ 3^1 ^EHI^Oll 2^1^^^ 

s^a^ ^^^^ ^' Eauejs^s M^xi^E-i^xi , 

3?l Ed|O]2^0il S^I^O^ g^£J^ AI^Aj , QJ 

3^1 ^^2^011 2^15121 S^£l^ slriiS^M ^bl^ OH^^^ 01 21101 D\ Q2\ Hli^gOII ?JtO\M , 

3^1 ^2^3011 «}£X1I EI^M 136f^ HI 1 33. 

32I ^EXII nia|9J 32 011 HI 1 §36^ HI 2 33. 

3^1 M^!XI±£-13xl21 §3 n±0\\ CUB or 01 3^1 ^EX1I ni^ ^ 3^1 HI 1 ggJ 0^ 

OlgSfOI IHEH^IoH}, 3^1 ^ ^ 2 ^ . 3^1 E3I°J2^ ^' 3^1 <i'S^°1 E2il ^'^ 

mo\ g3&B SAICHI 3^1 ElEHI^e g3 61er HI 3 33. 

3^1 ^M&m £1^ S^SDI ?1^ AH E Oil CHS aid 3^1 5} E HI HI ^1 ^' 3^1 13^011 5H??§ 
HI 4 33. ^' 

?l^ 32 011 HI 2 §3^ ^011 HH El y oHD , 3^1 5^ E2S30II bHxl£1^ 3^ £2§I » 

3& V IU MAI Oil si ^ 2 ^ 1 §36f^ HI 5 g§§ 9bla^ ^3E£ 6^ OH^^^ CHaiOPI 

HISS'S. 

15 

HI 14 ^011 ^01 AH. 
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Ji\ 1 £2§8 i?^0ls§ ^aiS 6K)I 21 ^§2S otfe 0HMB{± OiaiOPIBSU J3I2 

OttH 

S^S 16 

HI 15 »0ll &01/H, 

XII 1 £2i8 I^OIhI SBotfe 3 8^0112. SI&68 BB. EI&. g^ei 

HH-}§OII/d ^OiSE 6fU2| IHS^ ^££1^ 2g ^§2S »te OHM^ 01 Ell OP I & SI 

tH 
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